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ABSTRACT
Background/Significance: Burns are dynamic, evolving wounds requiring prompt
attention and treatment (Morgan et al., 2018). Many studies have been conducted
comparing physician outcomes to those of APNs showing no difference (McCleery,
Christensen, Peterson, Humphrey, & Helfand, 2011; Naylor & Kurtzman, 2010; Pioro et
al., 2001; Roche, Gardner, & Jack, 2017; Spetz, Skillman, & Andrilla, 2017). Time
delays which allow for progression of the injury have a negative impact on patient
outcomes. Any pathway allowing for quicker review of the burn by a burn specialist
should be welcomed (Kelly et al., 2013). APNs can augment physician efforts and
expand access to care (Newhouse et al., 2011). Few research studies have been conducted
in ambulatory settings where residents and APNs are directly compared. Studies which
characterize the variability in the care provided in this population can better inform future
staffing decisions.
Purpose/Aims: To describe the difference in visit length, pain scores and per patient
revenue between patients cared for in an overnight burn clinic by APNs compared to
resident physicians. Aim 1: To describe the demographic (age, gender, ethnicity) and
clinical variables (time in clinic, pain, provider type) of patients seen in the overnight
burn clinic. Aim 2: To examine the relationships among demographics (age, gender,
Ethnicity), provider type, pain, and time in clinic in patients cared for in an overnight
burn clinic. Aim 3: To identify factors (demographic, pain, and provider data) that
explain the variance in the time spent in the clinic. A secondary aim is to examine the
difference in revenue generated by APNs.
Setting: A regional burn center walk-in outpatient clinic at a southern California level 1

trauma center.
Design: Retrospective descriptive comparative design.
Cases: All patients who presented to the burn clinic between the hours of 6 pm and 6 am
during the time period from October 1, 2015 to November 30, 2019.
Methods: Data were retrieved from the burn registry and the hospital EHR. Descriptive
statistics were utilized to address Aim 1. Tests of association were used address Aim 2.
Multivariable linear regression was used to address Aim 3. A simple comparison of
revenue generated, addressed the secondary aim.
Results: Visit length was shorter for patients seen by nurse practitioners. There was no
difference in opiate prescribing during the visit or at discharge.

There was a dramatic

increase in revenue during the first year.
Conclusions: Burn care is dynamic and evolving. More timely treatment and pain relief
in a non-biased environment by specially trained providers has incrementally improved
care provided to these vulnerable patients.
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CHAPTER I
INTRODUCTION
Burns are dynamic wounds and among the most painful injuries. With a burn,
there is damage to sensory nerves, as well as ensuing inflammation. The acute
inflammatory response compounds the issue changing the burn pain into a multi-modal
problem (Morgan et al., 2018). The extent a patient feels pain is to a large degree,
determined by the depth of the injury. Superficial partial or deep partial thickness burns
are often more painful than full thickness burns because the nerves have been damaged or
lost. Full thickness burns are typically surrounded by areas of partial thickness burns
contributing to the pain these individuals feel. Any delay in management or fluid
resuscitation can lead to more burns of greater depth or make burns more challenging to
heal (Morgan et al., 2018). Timeliness of care can diminish the extent of the injury and
speed adequate wound care so pain management can occur. Burns have many causes and
are complex. Time delays which allow for progression of the injury have a negative
impact on patient outcomes. Any pathway allowing for quicker review of the burn by a
burn specialist should be welcomed (Kelly et al., 2013).
Historical Overview of Burn Management
Modern methods for treating and evaluating burns have evolved rapidly since the
early 1900’s. Two significant urban fires namely, the Rialto Theatre fire in New Haven
Connecticut of 1921 and the Coconut Grove nightclub fire in Boston of 1942 led to some
salient observations. Patients were surviving the burn injury, yet later dying of shock
days later (Oliver, 2019). Prior to fluid resuscitation methodology being developed in the
1940’s and 1950’s, there was high mortality

2
associated with even 10%-20% total body surface area (TBSA) injury. As recently as the
1970’s, a burn greater than 30% TBSA was almost certain to lead to death in an older
patient (Oliver, 2019). Advances in the management, evaluation, and treatment have
improved dramatically to the point where the prognostic burn index (PBI), which is the
patient’s age and TBSA added together to arrive at a number, which if it approaches 100
has been indicative of low survivability; currently, mortality rates have dropped to 5070% (Oliver, 2019). Managing fluid needs, inflammation, and the inflammatory response
in an acute burn injury is far in excess of what one sees in trauma or sepsis (Endorf &
Dries, 2011). Early evaluation of the extent of a burn injury is vital in the first hours
following the event. Decisions regarding the need to manage a burn injury in the hospital
or in the ambulatory care setting are frequently handled through the burn clinic overnight.
Typically, any patient requiring fluid resuscitation for burns greater than 20%TBSA or
surgical intervention with full thickness injury are managed as inpatients. Partial
thickness injuries of even 10-15% can be managed in ambulatory care settings in a
healthy adult. Contraindications for ambulatory care management include the very
young, elderly, those with co-morbid conditions, and intolerance to wound care due to
pain.
Health Care Providers
Past institutional practice involved tasking physician residents with coverage of
the night burn clinic in a large academic southern California burn center. Residents who
care for patients in the intensive care unit, incoming trauma patients, and surgical cases
are unable to prioritize seeing patients presenting to a small ambulatory clinic with non-

3
life-threatening injury. Earlier studies in outpatient settings have shown Advanced
Practice Nurses (APNs) can manage a wide variety of problems and achieve similar
patient outcomes as physicians (Knickman et al., 1992). Care from an APN has
advantages. APNs use a holistic approach, spend more time with patients, and are less
costly than physicians (Mundinger, 1994). Patients receiving care from an APN may be
linked to improvements in compliance and satisfaction (Thompson et al., 1982).
Physician residents rotate on a 4-week schedule and have varying levels of
experience managing acute burn injury. This results in long wait times prior to being
seen, receiving any pain relief, or definitive burn treatment. Nursing staff are unable to
administer any treatment prior to the patient being seen by a provider. In contrast, APNs
working in a burn clinic can prioritize seeing patients without having to delay care, while
attending to more critically ill patients. APNs with specialty training in burn
management with attending physician oversight are better equipped to manage patients in
this setting. Patients seen by residents are not billed for provider services and instead are
charged a basic facility charge. Nurse Practitioners (NPs) can bill for provider services.
Patients seen in the burn clinic typically have isolated burn injuries of less than
20% total body surface area (TBSA), are hemodynamically stable, and have no
conditions which would require more immediate intervention. Patients with inhalation
injuries, mental health concerns, drug use/overdose, or hemodynamic instability are
managed in the emergency department with burn APN consultation. Patients meeting
these criteria are sent immediately to the burn clinic for evaluation and treatment. Gaps
exist in the literature which evaluate the differences in care between burn clinic patients
seen by resident physicians and those seen by NPs with specialty training.
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Significance
Many studies have been conducted looking at outcomes of APNs compared to
physicians in a variety of settings. Few research studies have been conducted in
ambulatory settings where residents and APNs were directly compared, and none have
been conducted in patients suffering from burns. Considering the current climate
regarding the desire to increase APN autonomy and practice to the full extent of their
training, studies which characterize the variability in the care provided in this population
can better inform future decisions.
Study Purpose and Aims
The purpose of the study is to investigate the difference in visit length, pain
scores, and per patient revenue between patients cared for in an overnight burn clinic by
APNs compared to resident physicians.
Specific Aims:
Aim 1: To describe the demographic (age, gender, ethnicity) and clinical
variables (time in clinic, pain, provider type) of patients seen in the overnight
burn clinic.
Aim 2: Examine the relationships among demographics (age, gender, ethnicity),
provider type, pain scores, opiate prescribing data, specialist consult, and time in
the clinic for this cohort of patients.
Aim 3: To identify factors (demographic, pain, and provider data) that are
associated with the variance in the time spent in the clinic.
A secondary aim is to examine the difference in revenue generated by APNs.
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Conceptual Framework
The concepts of timeliness, effectiveness, and quality are linked and integral to
any study aiming to measure improvements in patient care. Through the conceptual
model, relationships which reveal themselves while attempting to examine the
phenomena being studied. The conceptual model provides a way to guide inquiry. It
provides a path forward and a way to view information collected. (Polit & Beck, 2012).
Research questions were formulated utilizing core components of this theory and helped
to guide the research. Donabedian’s paper, evaluating the quality of medical care in 1973
describes a three-pronged linear approach examining structure, process, and patient
outcomes when assessing patient care (Donabedian, 1973). This model has been further
adapted over the years by a number of authors, most notably the American Academy of
Nursing Expert Panel on Quality Care, who developed a more bidirectional model of
feedback loops to more accurately assess the contribution of nursing care to the
evaluation of the outcomes. (Mitchell et al., 1998). The Quality Health Outcomes Model
allows us to examine the bidirectional nature of interventions and their effects on health
system characteristics and patient characteristics. Interventions are affected by patient
characteristics and the health system structure in producing patient outcomes. (Mitchell et
al., 1998). The QHOM has been further modified in work done by Mayberry and
Gennaro in the field of obstetrics where a relationship exists directly between
interventions and outcomes. “Analysis of these components can provide a
comprehensive picture of the complexity of patient care decision making in hospital labor
and delivery units”(Mayberry, L.J. & Gennaro, S., 2001). Building on this framework, a
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model has emerged taking client state characteristics and client trait characteristics into
account (Radwin, 2002). Client state i.e. characteristics which can change depending on
the system, interventions and outcomes are separated from client trait characteristics
which do not change but can influence the system, interventions and outcomes.
Examples of client trait characteristics are gender, ethnicity, education, age, and medical
history. The refined quality health outcomes model which refines the QHOM in order to
include changeable and non-changeable patient conditions with inform this study, help
refine the statistical analysis, and create a more complete understanding of the interplay
of structure, process, outcomes, and patient state, accounting for differences in patient
trait.
Figure 1. Refined Quality Health Outcomes Model.

The main structural change in this study involves the transition from physician
resident coverage of the burn clinic to APNs. The process change implemented involves
having APNs available and tasked with prioritizing burn clinic patients and being given
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the autonomy to diagnose and treat patients in an independent and sometimes rapid
manner in order to further expedite care delivered. Outcome measures seek to quantify
these changes in order to measure the impact of the changes on the care delivered.
Patient state characteristics and patient trait characteristics will be examined and analyzed
for variability in outcomes. In the event there are no measurable differences, conclusions
may be drawn regarding the equivalence of the care provided by residents and APNs. In
this way, the theoretical framework and refined QHOM conceptual model have guided
and explicated the study and questions. The foundation is in place to undertake a study
which will measure the effects of transitioning to APN coverage of the burn clinic.

Treatment
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CHAPTER II
LITERATURE REVIEW
Literature Search Methods
To establish a thorough review of the literature, the following steps were
employed. An electronic search of published journal articles was conducted using the
following databases: CINAHL, EBSCO, PubMed, and MedlinePlus. Peer reviewed
manuscripts on adult patients with burn injury, published between the dates of 1973-2020
were obtained. The key works used for this literature search included burn, burn pain,
management of burns; research articles included randomized controlled trials,
observational, descriptive, cohort, and interventional studies.
Prior studies have been conducted that compare the care delivered by APNs either
independently or as part of a team of providers. In Advanced practice nurse outcomes
1990-2008: a systematic review, Newhouse et al were able to show that APNs play an
important role in improving patient care quality and provide effective high-quality care in
the United States. APNs can augment physician efforts and expand access to care
(Newhouse et al., 2011). They were able to show that outcomes were similar and in
some instances the outcomes were better when APN’s were involved vs care provided by
physicians alone. (Newhouse et al., 2011). APNs also have a commitment to building
healthier communities with expertise and a skill set geared toward health promotion and
teaching tailored to patient traits, living situation, and community health (Flynn, B.C.,
1997).
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As part of the VA’s evidence-based synthesis program, a review was conducted
investigating the quality of care provided by APNs. The team sought to examine studies
comparing APN care vs physician care across multiple settings with the purpose of
investigating the validity of the assertions that APN care and physician care are
equivalent. Their findings support and reinforce the belief there is no difference in
outcomes across multiple settings, patient status, or mortality, however the strength of the
evidence thus far has been minimal (McCleery et al., 2011). They go on to state
however, that while the strength of the evidence is low, it should not lead one to conclude
additional randomized control trials would be necessary to support APN care is
comparable. Provider data routinely collected at the VA where independent APNs
provide care should improve the accuracy of these assertions and be a better source of
information (McCleery et al., 2011). They found APNs tend to see fewer and less
complex patients within the VA system. APNs did not use more resources than
physicians and provider type was not associated with elevated creatinine or blood
pressures in patients with diabetes or hypertension. HbA1c was also not significantly
different in VA patients with diabetes seen by APNs (McCleery et al., 2011). One key
question left unanswered in this review is whether the setting of practice influences the
quality of care delivered by APNs. There are a few studies comparing quality of care
across practice settings. To date no published studies have been found which were
conducted in an ambulatory burn clinic setting.
It is important to understand the meaning of independence and autonomy to the
APNs as it relates to their practice and how this study fits into the body of evidence
contributing to the progression of the nursing profession. Weiland (2015) conducted a
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Gademerian hermeneutic study examining the meaning of autonomy as interpreted by
APNs through their lived experiences of everyday practice in primary health care
(Weiland, 2015). Four main themes arose from this qualitative analysis examining the
meaning of having genuine APN practice for the participants. Building relationships
with patients and becoming their provider with the responsibilities inherent in that
interaction without having to answer to anyone else regarding choices made in the shared
decision-making process was one component. Self-reliance and the idea of being alone
and not having to answer to anyone was an important characteristic and inherent part of
the APNs perception of autonomy. Being alone in the role, but still connected to the
patient was an important theme (Weiland, 2015). Self-empowerment is interwoven with
the concept of being right, it builds confidence in one’s abilities to appropriately treat
patients within scope of practice and reinforces confidence, competence, ability, and skill
set. The concept of what’s right for the patient is also being right for the participant.”
(Weiland, 2015). Weiland’s final theme was defending the NP role where multiple
professional and emotional contexts intertwine. Having to defend one’s role and title for
example, being labeled a mid-level provider rather than a primary care provider and the
everyday challenges APNs face in interactions with physicians, the public, and fellow
APNs. Meaning and autonomy are shaped in the daily work day challenges supported by
belief in their own abilities and who they are. (Weiland, 2015).
APNs in the burn clinic are practicing with a high degree of autonomy. Decisions
regarding patient care and management are completed independently with attending
physician oversight and consultation for pediatric cases. Patients requiring admission to
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the hospital burn unit are staffed with the on duty attending physician. Most patients are
treated and discharged from the clinic in a completely autonomous manner.
The literature can be separated into four broad categories. Rural healthcare where
there has been the greatest need for primary care providers, Emergency/urgent care,
inpatient settings, and occupational health care. Overall, the trend remains the same, NPs
provide care that is equivalent to that of physicians. An examination of the studies
follows.
Rural Health Care
The nation’s first NP program at the University of Colorado was envisioned as a
program to expand the role of a public health nurse to help meet the needs of the rural
population (Kippenbrock, 2017). A systematic review of literature published between
1990-2009 conducted by Stanik-Hutt et al. which compares multiple outcomes measures
between APNs and MDs found similar outcomes for health status, functional status, lipid
management, glucose management, blood pressure control and satisfaction. Mortality,
ED visits and hospitalization rates were similar between the two groups of providers
(Stanik-Hutt et al., 2013).
Healthcare provider shortages have been well documented in the literature.
According to the U.S. Census Bureau there were approximately 21% of the population
inhabiting rural areas as of 2000 (US Census Bureau, 2011). As of 2010 the percent of
the population remained relatively stable at 19.3% yet the number of APNs practicing in
the southern U.S. dropped from 59% in 2000 to 47% in 2010. During this timeframe, the
number of APNs nearly doubled. Licensed Nurse Practitioners stand at 290,000
according to the AANP (American Association of Nurse Practitioners (AANP), 2020).

An ongoing deficit in the number of providers available to rural populations has led to
the identification of advance practice providers potentially filling the role. The
implementation of the Affordable Care Act has increased the need for healthcare
professionals in rural communities. Spetz et al. (2017) identified differences in practice
patterns, with APNs comprising a larger and larger percentage of rural healthcare
providers. Specifically, primary care services have been provided by 50,000 APNs
according to the Agency for Healthcare Research & Quality as of 2010 (Agency for
Healthcare Research and Quality (AHRQ), 2012).
Access to primary care services is hampered by the uneven distribution of primary
care providers. APNs and Physician Assistants (PAs) are working in rural areas to a
much greater extent than physicians (16% vs 11%) with primary care APNs and Pas
being more likely to practice in rural environments (AHRQ, 2012). APNs who practice in
remote rural settings report they practice to the full extent of their state’s legal scope of
practice, are more satisfied with their ability to influence organizational policy, plan to
remain in their positions, and more satisfied with their jobs (Spetz et al., 2017). Worklife balance, autonomy, and collaboration are vital to job satisfaction among APNs (Spetz
et al., 2017).
Emergency Care
Rural emergency departments are another venue seeing an increase in the number
of practicing APNs. Roche et al. (2017) conducted a prospective longitudinal nested
cohort study of rural emergency departments in Queensland, AU examining outcomes in
patients presenting with chest pain. No difference was found between groups lending
support to the idea that APNs are effective and safe providers, delivering high levels of
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diagnostic accuracy in an acute care environment beyond simple presentations of minor
illness and injury (Roche et al., 2017).
Inpatient Care
In comparison to the many studies examining outpatient and ambulatory care, far
fewer studies have been conducted in the acute care inpatient environment. In hospital
settings across the country, APNs typically function as part of multidisciplinary teams in
collaboration with physicians (Naylor & Kurtzman, 2010). There are very few
comparisons of outcomes among autonomous APNs and physicians (McCleery et al.,
2011). The VHA Office of Quality, Safety, and Value commissioned the creation of an
evidence brief to evaluate the most recent original studies examining health outcomes.
(McCleery et al., 2011), Past studies conducted in the 1970s demonstrated APNs
outcomes in primary care were comparable to those of physicians, namely the Burlington
Randomized Trial of the Nurse Practitioner and the St. John’s Randomized Trial of care.
Outcomes were similar (Sharples, 2002). Studies included in the evidence brief from the
VHA include four controlled trials in urgent care settings, three controlled trials in
primary care, and three observational studies. Across the studies examined, they found
no difference in the four measures they had identified (health status, quality of life,
mortality, and hospitalizations). The strength of the evidence is described as low
(McCleery et al., 2011). Within the VHA evidence brief, one study was held out as the
best available evidence comparing relatively autonomous APNs and physician residents.
Mundinger et al. (1994) examined the effectiveness of independent APNs caring for
patients on an APN run ward compared to patients managed on a physician run ward.
Scores on the Medical Outcomes Study Short-Form Health Survey (SF-36) found no
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difference between the physician scores or the APN scores (APN group 40.53; physician
group 40.60; p=0.92) (Mundinger, 1994). Strengths of the Mundinger study include the
number of subjects (1,316), randomization, and APNs had the same ability to admit
prescribe, consult, and refer, limitations of the study include 6 months duration, loss of
randomization for follow up evaluation, and the data is now almost 25 years old
(McCleery et al., 2011).
A similar study examined outcomes of patients in the inpatient setting where
patients were randomized to an APN run ward and compared to a physician run ward in
an academic teaching hospital. Once again, no statistically significant differences were
identified between the two groups. APN and resident managed patients had similar
outcomes (p >0.1) regarding resource utilization (length of stay, total charges, and
ancillary charges), hospital costs (radiology, laboratory, respiratory therapy, and
pharmacy), and rates of specialist consultation. Between the two groups, adverse event
rates were similar. Of the patients returning home following hospitalization (90%), NPs
arranged more home health services than physicians (p=0.046). None of the endpoints of
this study showed a difference between the two groups (Pioro et al., 2001).
Occupational Healthcare
Occupational healthcare is another setting seeing an increase in the utilization of
APNs as primary care providers, either in collaboration with or in place of physicians.
There are a variety of roles for APNs in the occupational health setting. Primary care
provider is a role that has been expanding since the American Association of
Occupational Health Nurses (AAOHN) first commented on the developing opportunities
in 1999. An updated report published in 2007, further reinforces the role of APN as
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primary care provider (AAOHN, n.d.). Few studies have examined the effectiveness of
APNs compared to physicians in this capacity. Guzik et al. (2009) sought to examine
whether differences in patient satisfaction existed in the occupational health setting.
Physician patient satisfaction scores utilizing the nine item Visit Specific Questionnaire
(VSQ-9) were compared to APN patient satisfaction scores. No significant differences in
APN and physician patient satisfaction scores utilizing the VSQ-9 were found on any of
the sub-scales (Guzik A et al., 2009). This further supports the role of APN as primary
care provider in this setting, adding yet another layer of evidence to the large body of
work finding no difference in the care delivered by APNs compared to physicians.
Studies have consistently shown there is a minimal difference in outcomes
between APNs and physicians and thus far the studies have been relatively consistent. As
physician residencies change and hospitals cut back on resident hours, APNs are well
equipped as providers to step in and fill the gap. An examination of any differences in
the care provided by APNs practicing in the burn clinic would add to this body of
evidence that no differences exist in the outcomes of patients seen by physicians
compared to APNs.
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CHAPTER III
METHODOLOGY
The purpose of the study was to investigate the difference in visit length, pain
scores, and per patient revenue between patients cared for in an overnight burn clinic by
APNs compared to resident physicians. In this chapter specific aims, study design,
setting, data collection procedures, measures used, and data analysis will be presented.
Specific Aims:
Aim 1: To describe the demographic (age, gender, ethnicity) and clinical
variables (time in clinic, pain, provider type) of patients seen in the overnight
burn clinic.
Aim 2: To examine the relationships among demographics (age, gender, ethnicity)
and provider type, pain scores, opiate prescribing data, specialist consult, and time
in the clinic for this cohort of patients.
Aim 3: To identify factors (demographic, pain, and provider data) that were
associated with variance in the time spent in the clinic.
A secondary aim is to examine the difference in revenue generated by APNs.
Conceptual Model
In the study conceptual model a number of independent variables contribute to the
variation in time a patient spends in the clinic, the dependent variable. Provider role,
measured by provider type (APN versus Resident), may affect the patient time spent in
the clinic. General surgery residents have competing priorities compared to APNs, they
care for patients in the intensive care units, participate in major trauma activations, and
prioritize surgical cases. They are unable to break away from a critically ill patient or
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surgical case in order to see clinic patients There were anecdotal reports from the nursing
staff that patients were having to wait for extended periods of time prior to being seen
while the residents attended to more pressing matters, this may affect the patient time
spent in the clinic. A patient’s pain and the need to control it, measured by verbal pain
scores, may affect the patient time spent in the clinic, as pre-medication prior to
debridement with oral pain medications takes time to be effective. Age, especially
among sub-samples of the very young or very old may also affect the patient time spent
in the clinic, as well as decisions to admit the patient to the hospital (yes versus no).
Finally, provider experience, measured by experience of a more senior resident or APN
or lack of experience in a junior resident, may affect the patient time spent in the clinic as
manifest in variability in visit length. The final aim of this study was to describe the
difference in revenue generated by patients seen by residents compared to APNs and will
be measured by a comparison of revenue generated in the year prior to and following
implementation of the transition to APN coverage of the clinic.
Research Design
This study was a quantitative approach utilizing a retrospective descriptive
comparative design. The analysis used data capturing workflow and patient care during
the 12 months before a complete transition from physician management to APN
management, which occurred on October 1, 2016, and continuing to November 30, 2019.
Setting
This study was be conducted in a single burn clinic attached to a regional burn
center in southern California. Hundreds of patients are treated yearly in the clinic, which
is open 24 hours per day, seven days per week. It consists of two evaluation rooms
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where the patient’s burns are assessed. Wound debridement and treatment take place
within the clinic. Overnight walk in patients are initially evaluated in the Emergency
Department and if stable, are transported to the burn clinic for treatment. Individuals
referred from other institutions arrive directly to the clinic either via ambulance or
personal vehicle. Patients are either referred from clinics and other hospitals in the
region after a telephone pre-screening by nurses in the burn unit. These patients present
directly to the clinic. Patients who self-refer or arrive via ambulance are triaged in the
emergency department. Patients without significant co-morbidities, stable vital signs,
minimal airway involvement, and burns typically less than 20% total body surface area
(TBSA) are safe to be seen in the burn clinic and transported to the unit. Individuals not
falling into these categories are either seen in the emergency department or upgraded to a
major trauma where appropriate fluid resuscitation can take place. The number of
overnight walk-in patients varies from zero to five per night.
Inclusion Criteria
All patients presenting for burn treatment and evaluation between the hours of 6
PM and 6 AM will be included in the study sample. Exclusion criteria include patients
seen via the trauma bay, patients who were direct admits from other institutions, and
patients seen by physician residents after the transition day. Regularly scheduled clinic
patients and walk-in patients seen between 6 AM and 6 PM were excluded. Data will be
extracted from the burn registry and the EHR. The health system IRB determined that no
authorizations will be required to use or disclose PHI for this retrospective review.
All of the cases involving the need to see a specialist (n=9) were excluded from
the statistical analysis. Any patient with suspected eye involvement, identified as blurry
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vision, painful eyes, singed eyelashes or hair, are required to be seen by an
ophthalmologist prior to discharge. These specialists cover two of the medical center
locations and may not always be in house. This can increase the visit length by hours.
Since one of the primary focuses of the study was to examine visit length by provider
type, these cases were excluded from the analysis.
Variables
Independent variables. Independent variables in this study include demographic data
(age, ethnicity, gender), pain scores, provider type, time spent in the clinic, revenue
generated, and whether the patient was admitted or discharged.
Age was measured by years.
Ethnicity was defined as: American Indian, Asian, Black, Hispanic, More than
one category, Other, White and Unknown Due to the small number of cases of
patients self-identifying as American Indian, and “more than one”, they were
combined into “Other”. Cases where the ethnicity is unknown were categorized
as missing. In General terms, “race” can refer to physical appearance or inherited
biological characteristics, while “ethnicity” refers to shared cultural traditions,
language and origin (Hunt, L. M., & Megyesi, M. S., 2008). Race and ethnicity
are routinely conflated in their common usage in health research, in this work,
they are treated as a single construct “ethnicity.”
Gender was measured as self-identified male and female.
Pain scores was measured on a 0-10 verbal scale collected at the beginning of the
visit and the last pain score prior to discharge.
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Revenue generation was defined as billed visits during the 12 months prior to the
transition date and the 12 months following implementation.
Admissions were defined as patients admitted to the hospital from the clinic
during the initial visit.
Dependent variable. Visit length was measured as the time the patient is checked in
until the After Visit Summary (AVS) is printed in minutes Clinical variables for patients
seen in the clinic were extracted from the EHR and included time in clinic, change in
pain scores, if an opiate pain reliever was given prior to the visit (at an outside clinic,
hospital, or EMS), administered during the clinic visit, and prescribed at discharge. In
order to accurately describe the visit length, the time in clinic was defined as the time the
patient was checked into the clinic by admissions staff or visit start until the time the
nurse prints the after visit summary (AVS), which is handed to and reviewed with the
patient immediately prior to discharge. This was determined to be the most accurate
proxy for visit end as closing the chart or signing the chart can take place hours or days
after patients have been seen in the clinic.

Change in pain scores was calculated by

subtracting the pain score at the time the first set of vital signs is collected from a pain
reassessment at the end of the visit. Opiate pain reliever data were described as yes or no
in either the pre-hospital setting, during the visit, or at discharge. Data on the amount of
opiate was not analyzed.
Data Collection Plan
Data were collected from the Burn Registry and the EPIC EHR. The data were
then compiled in Excel, examined for errors and missing entries. Patient vital signs, pain
scores, and admission data were collected by hand and entered in the Excel file. Revenue
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data was obtained from the hospital information technology department. Demographic
data were obtained from the burn registry. Visit length, vital signs, and opiate
prescribing data were extracted from the electronic health record (EHR). Since the data
were obtained exclusively from the EHR, this minimal risk study meets exempt status by
the IRB. All components of the study were approved by the hospital and university
institutional review boards for the protection of human subjects.
Data Analysis
The Statistical Package for Social Sciences (SPSS) Version 26 was used to
analyze the data. The data were collected by a single individual and entered into an
Excel spread sheet, coded, and an SPSS database was created for analysis. Descriptive
statistics were used to examine the variability within the data. Independent T-tests were
used to examine continuous variables, Chi-square analysis was used to examine
categorical variables. Mean pain scores were examined using ANOVA between patients
seen by physicians and those seen by APNs. A secondary examination of revenue
generated during the study period was compiled by the hospital IT department using
Excel.
Summary and Significance
Burn injuries require immediate evaluation and treatment. Delaying care can
result in prolonged pain and in the event of a chemical burn, worsen the severity of the
injury. Multiple studies have shown that the care provided by APNs is equivalent to that
of physicians in a variety of settings although no RCTs have been conducted which
would support this assertion. To date, no studies had been done in burn clinics leaving a
gap in the knowledge. This study was designed to further inform that knowledge deficit.
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Chapter IV
RESULTS
The results presented in this chapter include a descriptive profile of the sample,
followed by results related to the specific aims and research questions.
Participants
Participants for this study were patients presenting to the overnight burn clinic at
the regional burn center of a Level 1 trauma center in southern California during the time
period October 1, 2015 to November 30, 2019, resulting in 527 cases. All patients seen
between the hours of 6 PM and 6 AM during the 4 year study, who meet criteria to be
seen in the burn clinic, were included in the analysis.
Analyses
All variables were analyzed for 527 cases. Descriptive statistics were used to
measure frequency and measures of central tendency. Spearman and Pearson correlations
were used to describe the bivariate relationships between categorical variables and the
single continuous variable, minutes in clinic. Independent samples t-tests were
conducted to identify whether there was a statistical difference in the means between
those seen by physicians versus those seen by APNs.
Aim 1
Aim 1: To describe the demographic (age, gender, ethnicity) and clinical
variables (time in clinic, pain, provider type) of patients seen in the overnight burn clinic.
Five hundred twenty-seven cases were examined from the burn registry. The mean age
of the patients was 26.7 ± 21.2 years. There were more males (n=306) than females
(n=221) in the group. Approximately three-quarters (73.8%) of the patients were either
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white (n = 221, 41.9%) or Hispanic (n=168, 31.9%). Table 1 summarizes sample
characteristics for the 527 patients.

Table 1.
Demographics Characteristics Burn Patients

Characteristic

n

%

Male

306

58.1

Female

221

41.9

Asian

18

3.4

Black

32

6.1

Hispanic

168

31.9

White

221

41.9

Other

81

15.4

Missing

7

1.3

Age Mean (SD)

26.7+21.2

Gender

Ethnicity

Aim 2
Aim 2: Examine the relationships among demographics (age, gender, ethnicity),
provider type, pain scores, opiate prescribing data, specialist consult, and time in the
clinic for this cohort of patients. Bivariate correlation was conducted to identify
significant relationships between the study variables and patient
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characteristics. Independent samples t-tests were completed to compare means for
provider type with demographic and clinical variables. The majority of the data was
categorical with time in clinic being continuous.
No difference in outcomes between provider type and clinical variables, no
significant differences were detected between provider type and pain scores, opiates
prescribed during or after the visit.

Table 2.
Clinical Variables Burn Patients
Resident

APN

Mean

SD

Mean

SD

t

P

Time in clinic

86.7

55.42

71.28

41.44

490

.008

Pain score

1.61

2.65

2.79

9.76

403

.63

Opiate in clinic

.51

.50

.53

.50

492

.52

Opiate at discharge

.30

.46

.30

.46

492

.84

The patients seen by a resident (n = 114) compared to the patients seen by APNs
(n = 413), demonstrated a significantly shorter visit length for those seen by APNs,
t(490) = 2.97, p = .008.There was no significant effect for first pain score, t(403) = -1.1, p
= .63, last pain score t(271), p = .17, having an opiate administered in clinic t(492) = -.47,
p = .54 or having an opiate prescribed at discharge t(492) = -.10, p = .84
Aim 3
Identify factors that are associated with the variance in the time spent in the clinic.
Although planned, a linear regression was not performed to describe the variability in the
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dependent variable (time in clinic) with the independent variables (age, ethnicity,
gender, provider, disposition); bi-variate analysis did not identify needed statistical
significance for variables to enter the model.
Supplemental Analysis
A supplemental analysis was conducted to answer the following question: Was
there a difference in whether a patient was given an opioid pain medication prior to
arrival in the clinic based on ethnicity? A crosstabs calculation was conducted revealing
differences in the expected vs actual who received opioid pain medication by ethnicity.
Numerically fewer black and Hispanic patients received opiate pain medications prior to
arrival at the hospital. The results were not statistically significant using a chi-squared
analysis. ϰ 2 = 9.75 (4), p = .045. There were no statistical differences in opiate
prescribing either during the visit or at discharge between resident physicians an APNs.
having an opiate administered in clinic t(492) = -.47, p = .54 or having an opiate
prescribed at discharge t(492) = -.10, p = .84

Table 3.
Supplementary Analysis
Asian
Opiate given
pre-clinic

No

Yes

Black

Hispanic

Other

White

Total

2.3%

4.8%

23.3%

9.3%

25.8%

65.5%

n = 12

n = 25

n = 120

n = 48

n = 133

n = 338

1.2%

1.2%

9.1%

6.4%

16.7%

34.5%

n=6

n=6

n = 47

n = 33

n = 87

n = 178
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Secondary Analysis
Research question: Was there a difference in revenue generated by APNs
as compared to resident physicians?
Resident physicians do not bill for their services, instead, patients are
charged a general facility fee for their visit. APNs do bill for their services and the aim
of this research question was not to determine if there would be a difference, that was a
foregone conclusion, but to assess how much of a difference in revenue was generated
during the year prior to and the year after implementation of the transition. The hospital
clinical informatics specialists were provided with the same visit data used in the
previous analysis and pulled the per visit revenue and total revenue generated during the
time period. There was a dramatic increase in per visit revenue and total revenue
generated over the time period.

Table 4.
Total Growth in Revenue
Summary

Total Growth %

Charges, Year over Year

576%

Encounters, Year over Year

151%

Charge per Encounter, Year over
Year

169%
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Summary
This analysis supports the body of evidence that care provided by physician
residents and APNs is not statistically different on measures of pain management, opiate
prescribing both during the visit and at discharge. There was inconclusive data generated
on admission rates and referral to specialty services due to the low number of cases
identified. A significant difference in the number of minutes spent in the clinic and
revenue generated by APNs highlights the value APNs contribute to operational
efficiency and revenue generation. In this particular institution, as a teaching hospital,
patients seen overnight were not billed for provider services beyond a general facilities
charge prior to the transition to APN coverage which occurred on October 1, 2016. This
creates a unique situation because the increase in revenue seen when APNs began to see
the patients, masks the benefit seen on the patient side. In a setting where physicians bill
for their services, the cost to the patient could be lower when seen by an NP. In an
environment where the true cost of delivering services is artificially reduced by the use of
resident physicians, utilization of APNs does indeed appear to increase costs for the
patient. The significance meaning of this analysis will be discussed in Chapter 5.
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Chapter V
DISCUSSION AND FINDINGS
The purpose of this retrospective descriptive comparative design study was to
describe the difference in visit length, pains scores, opiate prescribing practices and per
patient revenue between patients cared for in an overnight burn clinic by APNs compared
to resident physicians. Visit length in minutes was the primary outcome measure. Pain
scores and the difference in pain scores at the beginning and end of the visit were
examined. Opiates given prior to the visit, during the visit, and at discharge were
examined. A secondary measure of revenue generated per patient was also examined. In
this chapter a discussion of the findings, strengths, limitations, and implications for
nursing practice is undertaken. Recommendations for future research is discussed.
Study Summary
Data on 527 subjects were obtained for patients seeking care in a regional burn
center overnight clinic at a level 1 Trauma center in southern California. Cases seen
between the hours of 6pm and 6am were obtained from the burn registry, a data set
collected by the Burn Center, which is then transmitted to the American Burn Association
which aggregates it into a national database available for research. Each unique visit was
then identified in the EHR and examined to see if the case met the study criteria. Visits
meeting criteria were then further examined and data regarding vital signs, provider type,
pain scores, specialist consult, and opiate prescribing were collected. The time period
covered by the study was from October of 2015 through November of 2019. Active chart
examination occurred over a 24-month period. Each chart was accessed, and data
extracted from the burn registry database was compared to the actual chart for accuracy.
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Descriptive, inferential, and multivariate analysis was conducted for each of the research
aims.
Study Findings
Extant studies have found little to no difference in the care delivered by
physicians and APNs. (McCleery, Christensen, Peterson, Humphrey, & Helfand, 2011;
Naylor & Kurtzman, 2010; Pioro et al., 2001; Roche, Gardner, & Jack, 2017; Spetz,
Skillman, & Andrilla, 2017). In that regard, this study supports that finding. The
transition to APN coverage from physician resident coverage was envisioned as a way to
address a perceived extended wait time for patients presenting to the burn clinic prior to
being seen and treated. This study supports the decision to make the transition by
identifying a statistically significant reduction in visit length over the period of study.
Regarding the ability to generalize these findings to other settings must take into account
the ethnic makeup of the population involved in the study. The population in southern
California is more diverse than the nation as a whole. The proximity to the border with
Mexico and the long history of immigration to California is reflective of the diversity of
the patients seen in the clinic.
Conceptual Framework
The refined quality health outcomes model, which builds on the work of
Donabedian’s structure process outcomes model, was used as the conceptual framework
for this study. As a middle range theory, it helps to describe the interplay between the
health system structure, the process of healthcare delivery, and the changeable and
unchangeable client characteristics examined in this study. The results of the study can
be described in terms of the conceptual framework as envisioned by Radwin (2002).
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Structural changes implemented during the time of this study included re-aligning
the work responsibilities of APNs on the surgical service in order to provide overnight
coverage in the Burn Clinic. Each of the providers was trained during a two month
period immediately preceding the transition which occurred on October 1, 2016.
Attending physicians were available for consultation at all times. Billing privileges were
put in place coinciding with the transition day. Changes in call schedules, resident
coverage responsibilities, workflow changes for APNs and staff education regarding the
transition were disseminated. Process changes included having APNs prioritize the burn
clinic patients over other non-critical tasks. Client state characteristics, those which
change based on the structure and process changes were examined separately from client
trait characteristics as described in the conceptual framework. Client state characteristics
examined were pain scores, changes in pain scores, heart rate, blood pressures, admission
rates, need for pain medications and specialist consultations. Client trait characteristics
examined were gender, age and ethnicity. Interventions examined were divided by
provider type and outcomes were compared. The primary outcome evaluated was
whether there was any bidirectional change in the number of minutes spent in the clinic
along with the other client state characteristics by provider seen. Then, an examination of
the effects of unidirectional client trait characteristics on interventions, outcomes and
system changes were evaluated by provider seen. No differences were detected in
measures of client state by provider seen and no differences in provider practices based
on client traits were revealed. A significant difference in the number of minutes in the
clinic by provider seen supports the system changes envisioned prior to the start of the
study. The secondary aim characterized the changes in revenue seen following the
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system changes implemented during the year prior to and after the transition day. Each
of the components of Radwin’s (2002) modifications to the QHOM conceptual model
support the structure and analysis undertaken in this study. Burn clinic patients spend
less time in the clinic when seen by an APN with no statistical difference in measures of
pain, vital signs or opiates prescribed either during the visit or at discharge not affected
by age, ethnicity or gender.
Limitations
This study has several limitations. The design of this study was a retrospective
descriptive comparative design. Data prior to 2015 is not available, limiting the number
of patients seen by resident physicians (n= 108) to one year prior to the transition to APN
coverage. Familiarity with burn treatment regimens and provider comfort levels
initiating the treatment could account for the differences seen in visit length. Resident
physicians rotate on a 4-week schedule at this institution, which may affect visit length as
they learn the daily routine of the clinic or become familiar with burn treatments and
process. There have been no changes in APNs who staff the burn clinic overnight and
increasing comfort and confidence with the patients presenting with burns may have had
an effect on visit length. Each provider has subtle differences in how they describe burn
wounds, document what was done including medications administered, and discharge
medications in the EHR. Not every provider documents handwritten opioid prescriptions
in the same way at discharge. Some data may have been lost due to incomplete
documentation. If a prescription for opioids was transmitted electronically it would be
documented in the EHR. This ability to send controlled substance electronic
prescriptions came about during the time period of the study and has been adopted by
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some providers and not by others. The most frequent method of providing a controlled
substance prescription is by a handwritten script on a controlled substance pad. Verbal
reports of pain and changes in pain are difficult to measure empirically; 58.4% of patients
had pre and post debridement pain scores documented in the EHR. This excluded 41.6%
of the cases further weakening the meaning of the data. Pain perception is subjective and
has a great deal of variability from person to person. Severity of the burn injury was not
examined in this study as it relates to pain. Less severe burns tend to be extremely
painful where much deeper injury with damage to the nerves can be described as not
painful or minimally painful. While there may be some numeric differences in reported
changes in pain, for practical purposes a 1 or two-point difference in pain has no clinical
meaning.
Implications for Practice
Having dedicated providers who are able to prioritize seeing patients who have
been burned is multifactorial. Early treatment of burns can lessen severity in the case of
chemical burns, early pain management can alleviate suffering (Morgan et al. 2018).
Changes in the structure or process of delivery of specialized burn care allowing for
quicker review should be welcomed (Kelly et al. 2013). In this institution, APNs have
been tasked with making burn clinic patients a priority in order to expedite their care.
This also frees up the resident physicians to dedicate their time to more pressing tasks,
which further their learning and education as surgeons. Examining the revenue
improvements of this transition proved to be dramatic. In the two-year time period of the
revenue comparison, a 169% increase was realized highlighting the need to bill for
provider services when possible which supports the ongoing vitality of the clinic and
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justifies its existence and the jobs it supports. Patients could be seen in the Emergency
Department, but the advantages of being seen by a provider and nurses with specialty
training would be lost.
Implications for Health Policy
In keeping with the need for future planning and the development of healthcare
systems in line with the workforce planning model (WPM) jointly developed with the
American Hospital Association, American Society for Healthcare Human Resources
Administration, and the American organization of Nurse Executives, studies which help
inform the four components of WPM with the goal of ensuring competent and sufficient
numbers of healthcare providers are of benefit. Collecting data, understanding the
workforce, and using the results will help the organization better understand its current
and future needs. As the healthcare landscape changes and evolves, who to hire, how
jobs are performed, and how patient care is delivered will help organizations better
understand their needs (American Organization for Nursing Leadership (AONL), 2013).
The study supports the move toward NP run clinics on multiple fronts. Residents
who previously would have been pulled away from more pressing issues in order to
evaluate and treat minor burn patients are able to more fully focus on treating more
critically ill patients. As this study identifies, tasking the APNs with patients in the burn
clinic benefits the patients with shorter visit length, more timely treatment, and the
benefit of having a provider with what is now years of experience dealing with burn
injury. From an organization standpoint, improvements in revenue due to the ability of
APNs to bill for their services helps to support and fund the continuing presence of a 24
hour staffed clinic.
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Future Research
This study reinforces what multiple previous studies have shown. APNs provide
care, which is not different from the care provided by physician residents. No previous
studies have been undertaken in this quasi-acute care type clinic environment and none
comparing burn care specifically. Further research on the revenue generating abilities of
APNs in teaching institutions is warranted. This study did not show a significant
difference in the number of patients prescribed opioid pain medications in the pre-clinic
environment. However, there were numerically fewer Black and Hispanic patients who
received opioid pain medications prior to arrival at the clinic and numerically more
whites receiving opioid pain medications prior to arrival than what was predicted.
Further studies are indicated to examine whether there is a difference in treatment in the
community breaking along racial lines. Visit lengths were shorter with APNs during the
period of this study. Additional research in different clinic environments could either
reinforce or call into question what was found in this study. As legislation advances
nationally, allowing APNs to practice to the full extent of their training, studies
comparing the care APNs provide to existing practice will help to advance changes in
health policy.
Conclusion
Burns are dynamic and evolving wounds (Morgan et al., 2018). This study has
shown, burn care is dynamic and evolving as well. Faster treatment and pain relief in a
non-biased environment by specially trained providers has incrementally improved care
provided to these vulnerable patients. The increase in revenue supports the important
role APNs play in the delivery of health care in a modern health system. Much work
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remains to be done. Burn management relies heavily on the use of opiate pain
medications during the first days following the injury. Future work examining the
quantities of opiate pain medications or the use of multimodal pain regimens to manage
burn pain would be informative and build on the body of knowledge necessary to
effectively treat these wounds. Epidemiologic work regarding neighborhoods with a
higher proportion of burn clinic patients can help to target outreach within these
populations. Incremental improvements in burn management will advance the treatment
modality and improve patient outcomes.
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